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(54) DEVELOPMENT TREATMENT METHOD AND EQUIPMENT, DEVELOPMENT CONTROL 
DEVICE AND INFORMATION STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a defect which 
is to be generated, when the photoresist of the surface 
of a silicon wafer is developed. 

SOLUTION: Cleaning liquid 108 is supplied to the surface 
of the silicon wafer 101 on which developer 107 is not 
supplied, and a puddle is formed. After the puddle of the 
cleaning liquid 108 is formed, rotation of the silicon wafer 
101 and supplying of the developer 107 are begun. By 
supplying the developer 107 on the surface of the silicon 
wafer 101, mist is generated and stuck on a development 
nozzle 109. The stuck mist is supplied as impurities to a 
next silicon wafer 101, together with the developer 107. 
The impurities are levitated with the puddle of the 
cleaning liquid 108 and prevented from sticking on the 
surface of the silicon wafer 101. 
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1 

ftfJ|3>'U3>'?xA£nfJ|S7* hUv'X hA^^^tlfc 

a< ss a<# w<c ± is t tt tfcfli c & b , 

^ £ nrgiffcsfcwjys $ nt n mia :> u 3 > 

■7xA<a5SMKifc#S?£{H;il&bTA FJUSrJgJ&U 

^ sp ^ [6] i - 0 g s & t <t \z m ffi t - ffl is a ffc & & #16 

f -5 «t P I- b fc^MS^ft. 

tfHB->U3>^xAS:mfe>'^ hl/y^ h^^nfc 

z\ (D v x /\««f^a ic «t 0 $ nfc sfrfB -> y a > -7 x 

A * *¥7j fa im £ $ it -5 O x A [Ellg ^ & <h . 
^IB^xA^^glcJ; 0«^f$nfctfrfB->U n >-7x 

A<73S®lc^^Sr^-r-5^^«S&#g<!:« 

mib -7 x a##^ © \z «k 0 $ ntt mm -> U n > >7 x 

MtB^xA^^stc «fc K>um^nxmim.»mm%^ 
m\z&r>$i&mmi&-2nT^te^mii<' u a >^xa 

*> m IB ? x a a is ^ a ic «t 3 irnte t fft f Bii 
a« b x n -5 a&iasg b. 

MIBv-'J n^xASrftfJlB?* h Uv'X h#^#£nfc 
^S*t7K s P^±ffi t tt. 2> & "7 x Affi^f^S 

^ K)r7 x A^Rf^Rir «t 0 «^f$tlfcMIB-> U 3 >-7 x 

A ^*¥73 1*] l-Efe^ i±-& "7 x A[Hie#© i: . 

flfB -7 x \Z i D « J# ^ n^cfitlfB •> U 3 > "7 x 



(2) 4*DB 2 0 0 1 - 2 1 7 1 8 1 

2 

a <o 35 H5 1 z m <fe as * (J tsa t m m m -=f & t . 

flfrfH-f x A«J#^lBS:lc«t 0 ^ nTflflfBS«!ftS«^^ 

stc 0 is^as^wja £ nt t,i/j: v^M?B x U a > ^ x A 

SrfiiliB^ xAlHl^©lC«t 0 tHlilE^-arS i t fcKSlBSIC 

iti&fowmmifc^®iz£r)fcfrmzi&i&2"ez> &,mt\ w 
10 $s^n-5fttjfB->u 3>£xA©^ffitcft[8a^ffci&{«s# 

[f»*«5] ififBi5fc#35W^!S:te. flfBilffiiftSco^g 

im^me) s^s*^7bfcMi3>'Un>c7xA 

<DSffif'St(IB}5fe^«f&^C<t 0 i5fe#ft5S:«^$1±T 
20 WlIB^ft?<&S^^-ti--S^xAi5fe^lS : b*^LTV^ 
fitJfcJS 3^b5 CDISJtl^-^CIB^cD^^S^B. 
[ff*«7] tf(I3->U n>£xA<D*ffit;:eM&£*i& 

tfr ib^?s flji^-r z> m m&%^ & jut u t ^ ^> st* 

^ 3 /.tVi b 6 ©Htx^— JR^fBScD^^fiaSgB. 

ij3>^xA<&*¥7j|6ll*Ieie*-&S'>xA|Hlte¥© 
fJ|B'7xA«l#^tC«tD««pSnfcWfBv''Jn> 

IB >7 x / tc «t 0 $ n/cMIB > 'J 3 > -i- x A 

0«iB»cJfei*?flt*«»&"r*«c»»t«ie^Si:, mllB^x 
A^^UtWIB^xAlHKE^IStWSB^SK^^S 

^*$tlTS7t$nfcWIB7 * h h *WIB«»«E 

£<DVt&MW^mz&r)yiwm<DA KMMsnT*> 
jm! b t -s mmmmmm. 

ztitzi%m<*w-t£±ffi£fcz>w.Wi\z&n-?z>'yx./\& 

CW^xA«^^atJ;0«^$nfcWIB-> 
U 3 ^xASTfc^TjftKH&SHtS'i'xAlHie^IS: 
50 S5IB^xA«^F^aic«fcO«it^nfct3IB->'Jn> 
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32 o x a <g& =fa tc«fc o s n;t iffita ^ u ^ > •> x a 

;\R»?9 <t flftfB -7 x a [hUE^S <h iffifBStfrigtlUS^a 
SSt. S^fiiabTiJt). jffl!B-> 1 J3>'?xA<DSB5l:: 

flfjfB^xA^^atcfco^^nTftfifBJS^as^s^ 
a k «t o aftitowttft * nt t ^ me -> >j n > ? x a 

fcflJfB^xAHlto^aK: J; 9 EHtaS it -5 1 <!: fcK&SK: 

$g $ n % satB v u 3 y x a o^ffi \z m ?M&mm%¥- 

4tizntc&ffitf7i<.¥-ti.±mttz2>Vimz&w-?2>'5*/\ 
fis^gi. ciro^xA-R^^tcio^^nfcBfifB 

-> U 3 >7 xAS'Zk^Tjftt'lHlfe^-fr^) "7 xABG^a 
l!fjfB7xA#^afcJ;D#&£nfct&fB~>y 3> 

•7xA0*®lcS»**0W&T*S*«#W& ! £a£. W 
fB>7x A&j^Mf-atcJ: 0 SnfcffifB -> 'J ^ >7 x A 

S^i&nTBJfcanfclWflB?* h US?* h*ltoE?i*tt 
SlC«t 0 Sifctt3* t «l&*nTt»&t»lWIB>'U 3 >fiA 

d £>&.&m<D/i h ji/*«$nt^ «e> t&tB^7 x AiHite^ 

£<D7xA«#^aK«fc9m££tt*:lWtB 
;>U n >^xASr*¥7j(6]H[Hlfe$-ti-^r7xAlH]fe^a 
t, fflie£xA#»*IHc£9«8SnfcflMES/y 3> 

•i7xA<7)«®(c^^*«*&-r^a^«^^ai:> m 

l3"i7xA^^atr«k 0^$nfcMfB->'J 3 >9ia 

<t sfrfB^^«$&^a <t oftfpsiK^iwW'r * n > tr a 



(3) *$0f) 2 0 0 1 -2 1 7 1 8 1 
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m^$nTK3t$nfcfifIffB7* h 1/^ hSMitBSItlfeM 

fifUB^xAffi^r^atcJ; Offi^^nTMtBK»^W«S^ 
aiCJ; 0^»«t*^^^nT^/«t^flMB->'J ^ >-7xA 

$• ftfrifl^x/Miite^si" «t o tates £ £ \z$tm\z 

m aa«t»*«i6 ^ a k £ o Haws 

c n^cA^e. flfi3Biife#^{j«g $ Mia -> 'J a 

10 yD^^A^I&^^nTi.^Cli^m.ii-r-SWffifBtg 
[0 0 0 1] 

^x7tixT*ttanT^a«««EHfta#, twr*. 

20 [0 0 0 2] 

[0 0 0 3] :ct, c©j:5ttsi«iaa»«o-«e* 
30 i oB¥is. 01 1 \tm^M^m<^>±^W7&^-t 

ya-y^m. 01 2\tm&9&W&W\z£Z>m&il8MJ5fe 
^StlSi. 01 3\tm.&9l!M&&lz£Z>m®.98MJ5 

[0 0 0 4] ST. CCT- S!3l5««Jt UT^J^T-5^^ 
jaa^Bioo«. £®fc:7* hU^Xhtf&fUStlfc 
■>U3>-)xA10 1i£ffllMttl/. 011*3<k^0 
1 2tc^T«kplc, ^xAS^Sttl^iA^f; 

i7tS«l 0 2 J|;ffilT^I>. CO^xA^^^^ti^ 
10 211 SitlciLlS^nfclHiettl 0 3©±«(C|glt 
40 e.nT*5t). yU3>9xA10l47*M/-77h# 

$ nits® d<7K¥^t ±s <t ^ tfffii * aft i ft 

J^T-5. 

[0 0 0 5] :07xAft7fiil 0 2A^±«8»Cte 
ItetXJtlHlte® 1 0 3te. lEifj^-^^A^^S^xA 
EHE^aTSbi^xAtEitettltSi 0 4 icfcOleHEiaEl:: 
fft^^tlTtiO. dO^x/MHie^fil 1 0 4«. 7xA 

^■^y^mmi 0 2l:iO§»$nt->iJ3>'5xAl 
0 1 47k s P7j(SlfClHiecf& ; 5. 

[0006] sfc. a^fijiaas® i o o«, ^^a^v 

50 ? >7*> ^ 



5 

m i o s tft»«««#aT*««c»«iitis«* i o 6 

O 2 lC<fc9«}$£nfc>'iJ=i>£xA 1 0 1 
<D*flS»C7;U*U*»«^6/j:aai»«ji 0 7 SUMS 
U ttfri&GU&J&M 1 0 6 litttME* UTi!5ti* 10 8$: 

[0 0 0 7] fc«U o 5©s«yx 

JH0 9 t«c^J£««&«B«l 1 0 6 OMc^y X;U 1104 

0, H9*J:tfBll 0»c«T±5»C uO/X;i^li« 

Mi i n:j:Da*;x;n o 9tft#yx;n 1 04 
^x/m 0 l^xs^r^-r-sttKtiiaiLfcffifitfw 

[0 0 0 8] i«;X;H 0 9tt, HttttO->D 

n>^xA 1 0 1 oits©ffiB^a«ai 0 7 t^^u 

»/X;H 1 Ote, y'j3>«5xAl 0 lCD*it\ftOfi: 
[0 0 0 9] tbT, 13 1 1 \Z7jk-T£o\Z* ±m<OX-0 

fc&mmtii 104-106, 111 \z\t. afkiHffSB 

tbT3>tTi-^A^6»:-6«ifPSlHi90Kl 1 2**JgiB2 

^nr*30, donfPMfiEiKi i 2icaMaaoMff 

1B1 0 4-1 0 6, lll<Oli^a&«»tS© 

t> :nt&Mii0 4-i0 6, li-ifcctssMfc 

[0 0 10] ±5fi<Z)±5«t«jS<oa««iaSEIll o 0 
y'ja^xAl 0 l©$Elcit$ntB3t3ft 
&7*H/^h*8M»*l 0 7i:±oa«t5Ci# 
C(01M1 0 7 Wl0 8Cck0yU3>'? 
x/M 0 l©«H3^6«£t»T*Cfc*«T««. 

[0 0 11] iDBMBKitt. 012 (aMcSsfiSK:, 
Al 0 l^xAft'^IH 0 2fc±D7K¥K«# 

$n§4, eii 3fc*-r<k5K, uo^shfc^u^ 

>«)xAl 0 13&«^xAE«E«*1 0 4ICJ:DffiaMDlE 
[0 0 12] £<&<k5&tfca8T, 13 l 3(D\z^-?£v 

\z. mmm^mmi o 5oa»/x;n o 9avx;u 

»ft««l l U:«tO'>U3>'?xAl 0 
flTattHfcgPftSn. 01 2(b):fccfctf0 1 3©tC^ 

■Tck^tc, jaaiHi(Esns'>U3>^xA i o i<D&m 
\zmmmi o 7*««sti<5. 

[0 0 13] Z.(D^o\Z^mM \ 0 7#{«S£n&#£ 
y'j3>')x/M 0 KD^^^&^m^^T^n. Z.<D 
n >Ox./\ 1 0 1 (2[n]£a<H)^jIffi£T<gTLfc'E> 
SEfifeffil 0 7 0tt^7^ns. Hl2(c)i:«fJ; 
o cnty | J^> , J'x/M 0 KOSSlcSMl 0 



(4) » DB 2 0 0 1 - 2 1 7 1 8 1 
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7 <7)A KJU*<JBAfc£fta(0T, El 1 3 <3MC*T«J: "5 IC, 
[0 0 14] COt*, S<ft^«JStSltt? 1 0 SCDSflfey 

XJH 0 9^VXW1M1 1 lti<k0^'J=i>Ox 

«c»*«i&«* i o 6 ©j)t»yx* i i o xm&wi 

tifrfttl 1 1 D*>'J3>«)xAl 0 KDSffit^t 

io [0015] ^ut, Bffioaift^w^eabfcs^u 
3>9xa i o iTWBjaisiesn, 01 2(<D*$&zfm 
1 3<g>\z7ik-?&v\z, c^waigtesfts^upv^x 

ai 0 io«ffii:tt*i 0 8tf«»snsoT, cl<e>#6 
tK l 0 8^±0'>Un>r>xAl 0 1 (0$ffi*W*n 

ta««.i 0 7*«#»sn*. 
[0016] co»67Ki 0 8<Dmi&*>ffi&mmt>mi&i' 

fce»3»73tlS^ 0 1 3©^^Tct5^, y'j3>«? 
x/M 0 1 <Z)Bia0*Ett*e* 10 8 (00«&jW&T l/T* 

20 aioi (D^B^sesns. 

[0017] ±iB(oa*wrtta«/«c^yxji/ 

10 9, 110^VXWliilllW0y'J3> 
^7xAl 0 1 (C^^Lfc^BtilMLfcfiBtfC^ffijg 
fiE^^^nT^S^JaSiSBl 0 O£095*U&**, 

01 4JC^cfc-5^, y'J^^xAl 0 i cD4 I '^>{;:*^ 
ftLit&BK:^^fe/ft^> r x^ 0 9, 1 lo^tfei: 

KB2nT^£^&aQ ! SgB2 0 0&£*>«>*. 
[0 0 18] C(Oct335:«ifi^««lli«H2 0 0 T 

te, ft#;xjn i o*6S/Un>"?xA 1 o kdsi 

30 {c*e*i o 8*aii:^iitai--r*JitttT#^i:^*^ s& 

/»/XiH 0 9, 11 O^t5^4)0%^fc 
66, Si/^^XJH 0 9, 11 0*£«4fS*fcSrt* 

[0 0 19] Z.(Dfc£>, m&$!iW<Dftf&tt>\zm.&/yt& 
;X)Vl 0 9, 11 OSr^Kj^-^^i^S^^CDIr, fis 

aoa«ffl!8S2 0 0ft), yija>UxA10 1O 

jetftfipicttaflk/ifei^yxjn 0 9, ii oa<i£»£n 

40 [0 0 2 0] 

SB 1 0 0, 2 0 0T11 S'U 3 >^xA 1 0 1 <DSB 
fc&tf SnTfl^fcSnfc?* M/yX h«:SHft8U 0 7 
ICcfc9iK«T&C£a*T#, C<03@|«jSl 0 7**6*1 

0 8tCct0v , J=i> ? ?x/M 0 l ^S^^ftM^u 

[0 0 2 1 ] L^U ^(8Jc±SE(Ock5»3K«fflli«H 

1 0 0, 2 0 0Ty'J3>^xAl 0 1 ^SMlf 5 

50 5, Hi 2 (bMcSfcfciK^ SfiSEHESnT^^vU 
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n>£xA 1 0 1 <D2im\Z®{gi®. 1 0 7 £{jy&-T£<*:£ 
IC = X h 1 2 OtJ<?G£U d<D5X h 1 2 0 iCfcOSIfiit 

[0 0 2 2] uCi^&SXhnOll 7t M/xT, 

h <&^/u^f?l(feSJ£^^^t-2)fc4i), eras* h 1 2 0ri<5! 

fifty x;n o 9Ktt&u W/'J3>'5iai o 1© 

SififcB? tC§ififcSic 1 0 7 thhlzm&ZnZt. 

3 >£xA 1 0 lOWxX hA^-VKgififc^JM^^ 

T-5 C <h (C & -5 „ 

[0 0 2 3] iS^tev'J n>£xA 10 1 CD*g 

ittU'JX Vrt?-><DmMittimfr\sX^ -SWT, -> 
"J ZI > £ x A 1 0 1 <D&m\zm.®te 1 0 7 jS^CI^ 

— ic^firc-^-s £-51;: Si fifty x;n 0 9#fiRft:£ft3 
[0 0 2 4] *f£Wte±.'&<r>£.?t£wm\z.&%.Tts.2ti 

[0 0 2 5] 

vUa>£xA©Sffilc^£ftTS:ft£ft7c:7;i- 
Sot, tai2->'j3>^xA*Mlg7^- hk/Xh*'! 

«^s<t, co^xA^#atcio«j*^nfc*jta 

->|J n >£xA£#¥:£ftK0te£tt&'?xA[5]3g^g: 

t . fltjfe^ x A^^istct o n;tfjie-> >j3> 
e^xa^j^iskj: o^Jtsnfctfua-^u □ >^xa 

A««f*8C J: 0«»*ftTWBB8l*«ttil&¥S»= J: 0 
[0 0 2 6] ftoT. *^^OIMiSflT«. ->'J 

±ffi£&stKSit-'?xA«^i£a<&}$u #£f£ftfc 

^ >"i7xA£9xAEe^&a<*¥;£fat;:|5jiiE£ 
■fr, ##£ft;tS'Un>£xA©S®K^&&0yS^g: 
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*ifei*tt«IB^ R-t»3 x A0«E^R*»fPWtWr * Z. <h 
ttl&*R»cJ:Da!«*3&«flt»**iTt>tt^>'U3>'>x 

He#Rlci:*Ete£««*«iJ&^R»cJ:ai&{fc«©« 
&<!: £ft-5©T, iRfifc«ttife8>*©A , F;i'J&*flIft& 

(;:^fi£3ftTl^-5->'J 3>i)i/\©*ffil:SfeSft4. 
[0 0 2 7] #3S9J©M©^»$aS3£ISW\ ^'J3>9 
10 xAtt&EK&^ftTffift^ftit:?* hl/vX h£S! 
'fife«tlC«k0^fi*MSrsSfiftffl.SSETJ&oT, )WE-> 

*W*±ffifc&*ttffifc«fcT*£xA##^R£, £ 
iAft»¥8l:± Dft»*nfcj»E-> l J 3 >9xA 
&* J F^r[6]»wllfc$-i±-5r>xAlHlte^Ri:. iB^iA 
»^R»C«fct)««f^tlfct(rEv' l J3>«>xA«)SSfC 

RCJ:0«»*n!tWlfE>"J3> , !>xA©aiEfc«c»« 
*«»r*«c»*«l&*Ri:. ffiEfiASftfSCJ: 
20 0ff»*nTilttE8lfifc«ttt*S^RfcJ: Da(ft«E**«i(6S 
ftT^fc^flftE^U 3>«>xA$fltrfi'?xAia<E*RK: 

«fc 0 e<6* *a itt» lc*iBlcWE***«**RK: J: 
0«c»«'e«l&S-&*«c»lW»*Rt. cojfc^WW* 

© \z «t o cm e s tatifi s twEifeiiMK s ft * we s> 

U 3>->xAO«ffifcWEg!*«t«itS*RK:J: OS** 

[0028] se-px. *ft«ogiftja9Siiicj:«iMk 

«l3:&ftT?tt. ifet*a»*Ri8HM!ilW¥R£jWK*« 

30 f-5C:it;J;0. £xA&^&fc«fc9ffi8 ! £ftT§t$i 
S£#iSS^Rtc«fc OiSWMJnt^&Uy Un>-7 

&;!i^fttw«sn5->u3>'5iA©ssi:ai 

*«ie^R»;j:t)Sik**««i&*n*©-e, m&mzm 
mzm&miimi&znxi<->z>i'Vzi>>5x/\<D&mizm 

assft*. 

[0 0 2 9] *%BJ(Da»i!aaSBOffiroffiflli:LT 

40 T*»6lWE«c»«0«*&Si»7S-&. «IES**I»*R 
tt, »Eifc«*JKO«|&««l*7SnT*»6«>EiR*«©« 
££J&7£-e--5C<ht>oJtET<&S. COi^, ->'J3> 

a>e>. »«c*»«o«i&*«*7sn. -eft^ssH** 

© #Mg 7 £ ft ->ij3>^iA0SI©7^ 

gHftSft-SCtlCfc-S. 

[0 0 3 0] #f5?fl©S»#U13SE©ffi©ffira£ LT 
tt. ISfiftftiSA^7UitfJE->Un>r>xA©S®tStt 

50 Eft»tt«ie#RlwJ:«J«E»«*tt»&Sii-T*JEii«« 
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&Wf&$1t2> O xAfffe«V^R£ AW CI 1 1> nlfil 

<75«J&WjWtc->'J 3 >SxAi;:ifefri&£{Kii&-r-5#R 
[0 0 3 1] #5PJ©g!0Mas&E©to©fliM&<*:LT 

-5. d©*l£, 5>U a>£xA©S?BI::{JM&£ti-5§i#t 
&#^®lft^Rlc«fcgflfc§l£n5©T, flM&jWSaET 

[0 0 3 2] ©Si|feili<jfflgB«. ->'J 3 

iA$7* H/vX h#m*£ttfc«B#*W<C-hB<*: 
fi:*ttl8i:«»r6fiAfiJ9¥Slt. ^©tfxAffij^ 
^Rtc£ 0«^fSnfcWia->'J 3 x A K 
EieSii-StfxAllHg^Ri:, gilE*7xA&J##Rl::<i; 

o ffiit £ nitrate -> u 3 > ^ x a ©3eb tcuflka? £ «*s 
•rs§i««fl«&*R£. mwy*/\&& s £&K£Q&m 
2ntzmi~>v n >^xA<o^®ir^?K : £^-r sift 

MMftt. fljrEtfxAfia^RiBEtfxAlHlte 

IBJ'U n>^xAW«®lc^$nT^^n^:tfrE7 

* KU^ h£BE%tttt£J:D£i^B?S9Z£&9 

gRfcfc^T. ME^xA^Jt^glCfcO^^nTW 

E^flfcft^i&^aKAOiBWJKjwwjesnTt^viarE 

-> U ^ >£xA©*ffifcBE&iMStt*&¥RK:.k 0 «ti* 

JfflB»7xA®IE*RK.fcaBlE£l»E&««0W&^RK: 
*S9Btt©«»£SMifc3l**9BiM»^R£. £A 

[0 0 3 3] *^^©ffi©a«M®SHtt, ->'J:3>>7 
iAS7*M/^X h^#£ftfc«B#*W<C±B<!: 

^at«k?)«Nf*nfcfJE->U3>'>xAS:7K¥^l6]fC 
IsJIESiirS^xAtHite^at, ffiE£xA«8Mf Rfc«fc 

o«»anfciE->u 33 >->x a©*® 
snfcJWE">u =1 >9xAoaiBt=«c^**«i&Ta«c 

*RtWEft»«««¥Ri:«IEa«l««*#RiO» 
fPS«5#ttWr*9l«k*d»*Bt. SABUTfcO. Aft 

E->u n>£xA©aBc&*snTB#£ftfcBGE:7 

* hU^h«ffieHBtttzJ:DaiBJa9t'«iEBtta 
E5!Btt«l6*RCJ:0 5i«** 1 «B**iTi»*ei»BE 

->u n >>5xA*mEf xAHte^Rict oiate^-fri 



(6) ttPH 2 0 0 1 -2 1 7 1 8 1 

10 

£lt-5iJttfV!|iW^R<!:. £©ifei*IMW^RI;:J:0EME3 

tl^C*^WE«fe^*^te$tl4f«lE>"j3>^xA<0 

RffiKiME«»*«B¥Rlc*D«»«Sttie3l**9 
[0 0 3 4] /i*3. *5S(3fITS-5«-«B^R«. -?-©t&fit 

D^^AlCt 0#-^Sn^3 >tTi-^. ^D^AtC 

«t 0 3>ex— *©rt$tc^9£ttfci9r£©fl»fi6, :n 

10 €>©B*-&;b-B\ 

[0 0 3 5] *$g|li©— ©BffiEBJflJfrtt. 5"J3>C 
xA*7* hl/->'^ hA^#£ftfc^BA<#Wct±B<i: 
ttStRffilc^-rs^xAfil^Rt. COC7xABJ* 
^RtC«t0«J*$nfc:SfrE->'J3>"5xA**¥*lfi]fc: 
EUg<*1±-5£xAlHll£^R£, ffiE^xA&iSM^RfcJ; 
0«#£*ifcffiE"> U 3 >£xA©*®K9R*E£{fc*& 
r*iB«««*&*Ri. ttE£xA«»*RK:J:0«» 
3*ufclWES' I J n>9xA©*ffifcifei£«*0Haf*ifc 

20 #RtmElfc»*tt*S*Rt1WESi«««B*Ri:0» 

e->u 3 >ox./\<Dmw\zmft-znTmytznfzm?.7 
* M^^xh*BEaB*Ki±o5!«Mas-r*gi«ffla 

EaB««B^RI-J:D5l««**«i(&S*iTt»«tViiWE 
->U3>^xA©*®lc«IElfc»*ttl&^R»=«fc0-»c# 
BfcttlSStfTAH.H'SiBBS-e-SCi:. HOjfe»«tO 
A F;Uj5ipj££ftTa>SffiE£xA|3|E^RK«k5iae 

£ BE9Rft{R£¥RK: t S Bflte * ■& 

30 -Sui, £BE3>Kx— ^K*fT*tt*fc»©:7*n^ 

[0 0 3 6] *R9l©B®ff«EBJKflcl2. -> 'J 3 >9 
xAS7*M/i>7 htf^#£nfc£®#*W«cJt®£: 
&*tt»»CBfifr*l>xA«»*Ri:. :«59xM» 
#R»C«fc«3»^F$tlfcflfE'>'Jn>'7xAS:7K¥7j|S]t 

laKE^-lirS^xAlHie^Rt, WE^xAffi^Rtck 
0B#SftfcBE5/U3>tfxA©«ffiKS«tt«0M6 

40 iMSBB^Ri. IWE^xAfiaS^RtfWEf xAEIlE 
*RtmE«s«*««B*Rii»E5!B««B#Ri©» 

E v U 3 > C7 x A©*® £ tiTBft $ nfcmlE 7 

81C*HT. BE9xAB»^R»cJ:0«J**nTir 
E9B»«B#Rfc£BB«*##B£nT0»fc^WE 
5/U:3>£xA*fflE£xAigiE*R»c.kDlElte<£-fr* 
£ t fe»caffiK:BEftt*««llS*R»cJ: 0«fei***«*S 

met, c©n«Sft&a«&ffiEffii*«;M«fcsn 

50 iHEy'J 3 >£xA©Sffi»cMES!Bil£[ftSS#RK:<i; 



II 

[0 0 3 7] 

ei 4 aa^fias^sjc ct ssfwaa^fes^-r 

[0 0 3 8] **M<OJgffi<B3E«ffiaSB 3 0 0 *>, EI 
1 ft^LI2 3 lC7Kt*<fc"5 fOA- F'JxTWiW 

waufctifi*w<oaifc*aa«Bi o otra— t«d, * 

»K«««i3 0 6, ;X;P81«i3 11, a>tfzL 
[0 0 3 9] fc«U *IMScD?gfi<?[)iB«MaKB 3 0 

OT'H Mf^fHffllSI%3 1 2\zmmznT^z>$\ffl7n 

^5A©W***Wi£Lfct!e*OTOS«ffla*« lOOt 
tt«JH/W5fc», fti«i3 0 4-3 0 6. 3 1 1 

(DS^jaSS® 1 0 0 £ttffl»LT^£. 
[0040] oio, *£tt0»aB0a{feffl3&B 3 0 
OTH Uf^M»l5l»3 1 2tfi&&7n{f7 2*\ztt&l, 
TimctlCctO, «te8Mffl»^R, SflMSffl^R. 
•)xAft»¥8, *££l<Tmm-?Z>tctb. 9xAft7 
^$fl}3 0 2»CJ:0««fSnTS<»»«*&**3 0 5 K 
«fcDSIftS£3 0 7^M^nt^^yU3>^7xA3 
0 l©«BHfc, »f^ffi»l5lK 3 1 2 3i<«cj*««IS«* 3 
0 6K:<kg«*3 0 8 Sr«je*-&T^H;US:®JB!!cS* 

[0 0 4 1] ££te, ^^JE*3 0 8©AHM^S 
nT3&^6- »«Mfl»ia»3 1 2#£xAia<E«*l3 0 4 
KJ:«iaiEt»lfc««»&«*3 0 : 5»CJ:*3R(fc«3 0 7 
O0M8fc£BM&S-&, il©S*«3 0 7lcJ:*7*hU 
y^h©a«^7LT*>5, IMPfflffllllK 3 1 2**ife 

3 0 6tiD'>U3>*xA3 0 l<0*ffi 
^M*3 0 8Sft«S*ta«*3 0 7 **|»a*«. 

[0042] ft*, *xiiro»ttwa4i&asB3 o o 

Ttt. S«««*S««I3 0 5lC«£E#>^«f*^ft*S 
3 0 5*6->>J3>9xA3 0 1 OSSKift 

isan*s«tt3 o 7 

[0 0 4 3] ±&<0£3ftffiJ*tw*3^-t\ #^86(0 



(7) ttDH2 0 0 1 - 2 1 7 1 8 1 

12 

cDSlflfeiaJI&E3 0 OlcJ:a!BflMBffl*ttft£lT*cJB* 

h i/y^ h^ssciflj^n/cx u 3 >-?xa 3 o ia* 

!)xAfty>«*3 0 2fcJ:0*¥K«*»Sn*4:. 
BUKSTJciK. C<Om$£tltti<'Vzi>03L/\3 0 
1 *^xA0<E«t»3 0 4 K<k0i«j8[§I*G£n*. 
[0 0 4 4] CtDcfciftttflgT, RBUDKlSsf J;3K:, 

»c»*tt*s««i3 o 6wyx^3 i o&;x)mm 

mm3 l l !:J;0yU3>vxA3 0 KO£H£*HnrT 
10 SffiBKSHftStt* Ell <b)*«fctfl24<2>t::^Tcfc'3 
fc, »iiiaiES*V5 5'U 3>«>xA3 0 1 OSSfilcffiTk 
3 0 8 tlS, 

[0 0 4 5] Z.<D£o\Zfti7k3 0 8*WSn&*^y 
U3>*xA3 0 1 (OEHE5SaE^KS*(5:Tan, 
U n>»y-xA3 0 l o@<E**nlf^iSffi*T(£TUfce)»e 
zK3 0 8©ijf&W7Sn^OT, EI 1 (c)lr*-TJ;3 
\Z. unTyU3>'?xA3 0 10SB^*fi*3 0 8 CO 

[0 0 4 6] d(Di:5ft«fli-e, H4®»c*rJ:5fc» 

20 m»fo&i&mffi3 o $<Dm&yx)is3 o 9avx« 

»$3 1 1 KUiDS/U 3>9xA3 0 l<0^®<h*tfRrt 
fcffiBK^l&Sn, m (d)&<fctfEI4®K:^Tcfc5 

yiJn>»)xA3 0 l#»»EIIESns£:<fct>fc« 
«iS3 0 7tfMSn5^ d<OiS«»3 0 7tt*E* 
3 0 8 ©A H;WVMl:MSnt^5y U 3 >9xA 

3 o i cos® K#M&sn£c:<h left 

[0 0 4 7] £0>«fc3K:£ffc«3 0 7«^M^?) 
yU3>>?xA3 0 10IsieiSft**JB*±#**XT*^ 
IBMTSn, COy'J 3>9xA3 0 1 <0lsie#j!)f5£ 
30 a«it<STtfc6I«*3 0 7©M^»7Sn§. 
CCDiigTS'U n>£xA3 0 1 ©SH**Slffi7K3 0 8 
ttJE^|»$nTiS««3 0 7<&AhVl'a<»fiK£nSO 
Tr, HI (e)*J:t/H4(B)^*"f ^Ol«3 
0 7 OA FMyij3>')xA3 0 1 (D^BlC^/S^tt 

[0048] etTtt-t£*OToaflwaa«B 1 o o k «t 
*§i«ffla*ffi£W— x*tK fiff^pa^jii5aufc&^ . 
u^>^xA3 o ia*iSi£@tesnT*e*3 o sfcio 

40 m$m3 0 7»^tl, ^7K3 0 8 0M*«7*ft 
Ty'j3>^xA3 0 1 ©SHA*S(££*i*. 
[0 0 4 9] **l®CD^Si<7D3B|^Saa^H3 0 OT'H 

±»o±5fc««j*ca«t*«*s**3 o siz&vm&m 

3 0 7^^$nT^ft^^>U=i> , i7x/N3 o iose 

3 0 6*>S>6*3 0 8S««LTAK 
fr&Mf&ls. u(OM*3 0 8WAHM«SnT^e» 
yij3>5xA3 0 1 fcltf xAE]<EttM8 3 0 4K«fc5lHl 
gtSM«&i«3 0 5(CctS3R«S?3 0 7 0«*&t 

50 [0 0 5 0] Z.<Dfzlfr. y'J 3>^xA3 0 1 CD^®t3 



" ' (8) 

13 

j\3 o i Kflu&snTfc, z.<Dm%2nzmi&Wi3 o i 

\Z^n^W^\tW^3 O %<T>J\YMZ& Di?IlT 
[0 0 5 1 ] C *^M(0^Sg(D^«lfflfflg©3 

o Q\z£z>m&!&wjjm-e\*. yU3>»?xA3o i<o 
bTSig-r^^^misiHiss^^© o £r*]±£-£* c ^ io 

^^F^^B5±T^^:^(C>'U=3> l ?xA3 0 I <Dmm\Z 

if567K 3 o 8 zmz-rzfc&mmmffi 306^, 

1^7bfcyU3>^xA3 0 1 <£>:g®^£>Si{&i&3 

0 7 &%mTZ>tc&\Zl&7k.3 0 8 

i^ffi[3 0 6 tmfttew* &m<D/\- Wx-Tzmm-? 

[0 0 5 3] £ £ tC, *^ffi^)«ffioaiffilgi 3 0 20 
OTii SMMli3 0 5^ey'J3>^xA3 0 

1 <DHffin^^n^>^^fK3 0 i i)mm&%^wz\z& 

98ft^£n&GQT, ^fa^SEf £gy£i£3 0 7 fry* 
[0 0 5 4] Z.<Dtz&, m&&3 0 7<D^^ckO'>U 

£ <£5 tCv'J n >«i7xA 3 0 1 O^ffiKijJE* 3 0 8 (DA 

[0055] *^B^^±fe^(-^^n^>t>^ 
^-r^> 0 0tj*_tf, ±i3^fiiT«^^ / /i5t^yx;P3 o 

9, 3 1 0tf;X)l'&mmffi3 1 lK^O 5/U3>tfx . 

A3o lizttftLrc&mt&misrc&wtiz&m&mz 
^mznT^z$immm&W3 o Q&&misrztf. 06 

K^-TJ;?^ *^iyij3>'jxA3 0 1 cd^'OK: 
*tfS]bfcffiBtca»/^yX;U3 0 9, 3 10**4:fe 

^E«snT^^s*waa»«4 0 0 Kfeauu ?itrc* 

*. 40 

[0 0 5 6] -?-<0«d* ±IE»ffiOct"'5 Klft* 3 0 8* 
/XK;U«*J*UT^6a«k*3 0 7 0ft»t->'j3>9 
iA3 0 l©0KtSBteT5dtt)?I*T?*5^ 

H7©lC«-rct5t, »«IIOx/MaiE««l3 0 4lCcfc 
Oyij3>9xA3OlS:0(ES^ -£-(E>3E® tj*|fij*r 
*tt«»ClBlft/iife»yXJU3 0 9. 3 1 0tt7hf 

[0057] -d€\z, m7®\z7r,~r&?\Zs 
mm 3 0 5ic<to3i«?K3 0 7*wsnt^a^s/U so 
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=i>9xA3 0 1 a*Hlcft!Mft{Kttttlft3 0 6\z&r> 

Stl&tf6tt*3 0 8^(»«S*n«>S/U3>«5xA3 0 
1 0«nic3l(|tttffittailR 3 0 5 (Cck 0 ^{fefS 3 0 7 £ 
fltt&Stt*. dco?g{ftffi3 0 7<B{JttS**PH&2ftTa*S 
j(fc*3 0 8 0>0ttt&K7d1i:. i:©tt*3 0 8 0«ft* 
»7*ftT*58»K3 0 7<D«*&£l*7S1i\ UATte 

[0 0 5 8] yU3>>)xA3 0 1O$BI: 

gHfltej&E* 3 0 8 0*#ttJS*h. ift+^SHl* 3 0 8 
t»«*3 0 7 fc*««»*n, «a»4a«*3 0 7CD* 

[0 0 5 9] te*5, ±M!Oct'5lCvU 3>*xA3 0 1 
0+iCffc««/ifct*yX;P3 0 9, 3 1 O^itiKSSffi 

1»l4DaW©ffWKa«/ft»^X*l 0 9, 1 
1 0fi#»a**!fcS#fcl'>«n?. fJiEbfc^lfejaaS 
B3 0 0KJ:«a«»a»ftJ:0ff**fflaK*7rs 

[0 0 6 0] SSlC, ±E»Ji'rttiifei^?KtbT»B*3 

0 8Sfflffltsi:i:BJiUfc^ coiiftftJWKt 

«»r*dt34<3§l««3 0 7ftMc»T?***#T*n 

[0061] ±E»jB-ettn>i;3.— ^jft^stt* 

SA— F9x7t LT^/£T3 E £ h pIftg"C*^>o 
[0 0 6 2] 

& K i g Sllkffiftf * tiT ^ ft: V> ~> U 3 > 9 x 

*«»m»c»riEsnT^*'>U3>^xA©aiBfcttj(6* 

jSUT->'J 3>«?iA^i(:ftSl&^OT, y'J =3 

\zmm&misTmm?z¥m&&m®®<D&mv *fo± 



t) 



(9) 
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[0063] &ftwe><tiomm9&w&mz&zmm9&m 

J5fei***«««S S n -S •> 'J a > «> x A K SUfcig 

flft K*fci*«ja*#ie $ nx t>« -> 'J 3 > £ x a ro^ffi fctt 

•9J?jSbT->'Jn>^xA<OSffitC'f>)-SL/«ti/^T. 5> 

[0 0 6 4] *5S?«<Da«MSS@<Dflfi©^i 
LTIi ->Urj>^7xAWS®fcjfc^a:^^i^ 

[0 0 6 5] a^S*^7bfc->Un>"^x/N 
!B{fcttQft££lfffi fc > U 3 > •> x A tt5fe#«Sr«Stf 3 

RB SKrltT * H t a. 
[0®©fMi&IfcB.H] 

[01] *58^<DHig©-^ffi©S««ftS^en«J:SJR 

&$as*j££7K-rig0-e£>5. 
a. 

[03] sMwaasBo^flBfitw-r^ayiriaT* 
a. 

[04] &mSBMmmiz.Ji*miUBMJ!t&*7&ti'-ir 



10 



20 



Mm 2 0 0 1 - 2 1 7 1 8 1 
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[05] mt&&m£m\z£z®{&mmjjm&tn-r ?u- 

[0 6] ^»$flSi£E©ffiffi<&l»i£fwT«M80Ta& 
•5. 

[0 7] #5fcnj]©— &)gey©^{lfeffll!8E£«fca^{fe$Q. 
[0 8] 5!#fflffl3£fl^CJ:*S«fflS3*J££^-r7Ci- 
[0 9] $g— ©ft3fc0y©S{feffiS£B©l?BI5©lttii£^ 
[010] 0 9©¥®0T&&. 

[011] £tfe»S»B©£(M»££ST:/ay£|g-e 

[hi 4] »-<ose*woaiwaa««<oBffla)*ifiS: 
[«f*i<z>i»9I] 

10 1, 3 0 1 y'j3>5xA 

1 0 2, 3 0 2 >5xAfil#¥aT?S&5^xAfty 

10 3 [HJCfft 

1 0 4, 3 0 4 ^x/MH<E^a"e*a»>iA0lE 



1 0 5, 3 0 5 



1 0 6, 3 0 6 



30 4ft 



1 0 7, 3 0 7 
1 0 8, 3 0 8 



100, 200, 300, 400 HffcftiaSB 



1 0 9, 3 0 9 

110, 3 10 

111, 311 

112, 3 12 



[04] 



10000 
1000 
100 
10 

1 



. ■ = ac aor 


<2*t* , J>* 

<So*cufc/< Ka» 
©«*'J>x 




w ^ 





























**M (sec) 



(10) 



mi] 



(a) 



(b) 



(c) 



/ 



300 



301 t/V = >Oxy\ 
~1 



302 9x^?t^ii 

(o) 



300 



[K310 
IK 308 ** 



301 



*302 



300 



308 



3^301 



02 



L 



(f) 



/ 



300 



307 



j^301 



302 



310 
308 



300 



-^302 



V-301 



(a) 



(b) 



[>-309 
30 8 f^ 307 ?Httft 



300 



-^^-302 



(9) 



300 



301 



302 



(a) 



[03] 



300 



311 - 
304- 
305- 
306- 



MffW«@» ^312 



(b) 



[013] 



^10000 

| 1000 

ft 100 

S 10 
ES 

1 



20 



Ht£-^^ — - O 


-Cb CSx— 


<s*m 






\— 


\ 






j . 



40 



60 

(sec) 



BO 



100 



120 



mn 2 0 0 1 - 2 1 7 1 8 1 
[H2] 



300 




301 



/ 400 

301 




309 



-» • 



(II) 



fctDB 2 0 0 1 - 2 1 7 1 8 1 



[05] 



(13 8] 



[0 9] 



CUED 




I 



*t*V XA--H-J \- 



I 



] 



] 



^x/\[eHiteT 



I 




[ 



I 



I 



1 



CUED 




1 



I 



I 



7 



1 



I 



L 



1 



I Ox/\ai£ffik 



I 

C xS7k ) 



(a) 





110 



100 




109 




107 SUfttt 



101 ->Mrj>^x/\ 



100 





109 



[0 7] 



1 

9 



10000 ra^e^ 

1000 




OMft 



120 



I 



•J 



(12) 



WDfl 2 0 0 1 - 2 1 7 1 8 1 



[010] 



[011] 



100 



100 attffiaaot 



(a) 



101 




111 



104 




105— 




112 



<b) 




100 



109 



(a) 



[01 4] 



110 



109 




/ 



200 



(a) 



[012] 



100 

y 



101 



M02 *+y*mm 

-103 



(b) 



109 



<f l 7~t: 



101 



*N02 
-103 



120 



(c) 



100 

y 

107 
j^-101 



102 



103 



100 



y 



[K110 
li 108 - 



7 t 

101 



1 .> 



(e) 



100 

y 

101 



102 
103 



(b) 



/ 



200 




109 



